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ANNEXE I. Calculus of networks’ nodes 
 
In this Annexe, it is detailed the procedures carry out in order to populate de Conditional 
Probability Tables (CPT). As it has been mentioned, the conditional probability values in the 
CPTs of different nodes are independent from each other, and consequently, they can be 
populated individually with best information available for each variable (Castelletti and 
Soncini-Sessa 2007). For each variable the tables express the probability of that variable being 
in a particular state, given the states of its parents (see Table 1). The complexity and size of the 
CPTs depends on the number of parents and the number of states the respective variable has 
(Bromley 2005). 
 
Table 1. Representation of a simple Conditional Probability Table (CPT). 
The nature of the values that populate the CPTs can be diverse and can be used instantly. For 
example, the second column of the Table 1 could be the number of observations (integer 
numbers) and the third column responses expressed in percentage. The software Hugin will 
process the information internally to provide the results in form of probability distributions. 
The processes to calculate all the nodes’ CPTs can be divided into four groups: 
i) Transformation of the WaSH Programme outputs into ooBn’s inputs. Apart from the 
information obtained through the questionnaires and their post-process, further 
operations and considerations have been done to populate the CPTs with the appropriate 
values. A detailed explanation will be given as to evaluate the reliability of the final 
data employed. 
 
ii) Introducing the evidences of existing events. As all the information from the 
questionnaires was post-processed, there was the possibility to deal with the large 
amount of data by using the software SPSS and applying Contingency Tables (CT). A 
CT is a type of table in a matrix format that displays the (multivariate) frequency 
distribution of the variables (in this case, nodes and their parents). They provide a basic 
picture of the interrelation between two variables and can help find interactions between 
them. 
 
iii) Evaluating the relative importance of nodes in case of the existence of several parent 
nodes. Several nodes of the networks have several parents. In such cases, the 
aggregation of more than one node to obtain a single value (probability distribution) 
was carried out with the use of mathematical expressions, where different weights to the 
variables were assigned. These functions include additive and geometric aggregations.  
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iv) Not conditioned nodes. This group contains nodes where some considerations, different 
than the previous sets, were carried out. 
 
It is recommended to consult the Section 4.3 when needed. There, it was presented the 
definition of the nodes as well as the different states of each node and the sources of 
information.   
I. Transformation of the WaSH Programme outputs into ooBn’s inputs 
I. I. Water Supply Capacity sub-network’s nodes 
i) Institutional Capacity 
This node refers to the institutional framework able to assist communities with regard to the 
water-point management. After project completion, 1900 people will be trained.  
This node is calculated as the ratio of people trained to the number of community groups. It is 
considered one community group per water-point. It is also considered that there should be one 
water-point per 250 people (WHO/SEARO 2005). 
The states of this node are described as follows: 
 Poor: Less than 1 person trained / 25 community groups (it is considered the ratio 
>1/15). 
 Acceptable: More than 1 person trained / 25 community groups (it is considered the 
ratio 1/15). 
 Good: 1 person trained / 10 community groups (it is considered the ratio 1/5). 
Regarding this node’s parent, the CPT will be filled with the necessary values taking into 
account simultaneously the states of the Programme (see Section 4.2.3) and the states of this 
node. 
The current situation (no WaSH Programme) is evaluated through the baseline obtained by 
carrying out a cluster sampling household-survey, conducted during 2010 (see Section 3.3). 
Specifically, the question E8 of the Water-point Questionnaire (see Annexe II) assesses the 
current situation. The results point that 55% of the entities which manage the water-point do not 
received any support from the Water Service Board (WSB) or the Local Authority. On the other 
hand, it is assumed that the 45% received support in an acceptable manner (i.e. 1 person trained 
per 15 community groups).  
On the other hand, in order to calculate the impact of the project, the number of water-points 
was estimated proportionally to the population, and considering 250 people served by water-
point. According to the intervention in every district (see Annexe III), it was calculated the 
number of people trained per water-point. Finally, it was possible to group the results depending 
of the state (see Table 2). 
  
Annexe I 
Bayesian Network as a Decision Support Tool for Rural Water and Sanitation Sector                                          iii 
 
Intervened Districts 
Name of district Population 
Number of WP  
per 250 people 
Number community groups per person 
trained 
Bondo 157,522 630 6 
Busia 327,852 1,311 11 
Garissa 190,062 760 8 
Ijara 92,663 371 4 
Isiolo 100,176 401 4 
Kajiado 549,816 2,199 16 
Kieni 175,812 703 7 
Kisumu 618,556 2,474 25 
Kitui 447,613 1,790 18 
Kwale 151,978 608 6 
Mandera 1,025,756 4,103 41 
Marsabit 46,052 184 2 
Mwingi 244,981 980 10 
Nyando 350,353 1,401 14 
Rachuonyo 382,711 1,531 15 
Siaya 550,224 2,201 22 
Tana River 143,411 574 6 
Turkana 855,399 3,422 24 
Wajir 661,941 2,648 26 
West Pokot 181,063 724 7 
    
TOTAL 7,253,941 29,016 272 
 
Table 2. Results from the operations carried out to obtain the impact of the WaSH Programme regarding institutional 
capacity. 
Finally, the CPT would be filled as shown below: 
 No WaSH 
Programme 
WaSH 
Programme 
Poor 0.55 0.35 
Acceptable 0.45 0.5 
Good 0 0.15 
 
ii) Training, Management 
This node is calculated as the percentage of community groups adequately trained in 
management issues. 
The states of this node are “0” (no community groups trained) and “1” (community groups 
adequately trained). 
Current situation is directly evaluated through question E9 of the Water-point Questionnaire 
(see Annexe II). Only options A and C are considered. Only improved water-points are 
considered. 
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C_Management Training? + Improved WP 
 
 Frecuencia Porcentaje Porcentaje válido 
Porcentaje 
acumulado 
Válido No trained received (improved WP) 153 37,6 78,9 78,9 
Trained received in management 
issues (improved WP) 
41 10,1 21,1 100,0 
Total 194 47,7 100,0  
Perdidos Missing Data 213 52,3   
Total 407 100,0   
 
On the other hand, according to the Programme, after project completion 4147 community 
groups will be trained. It is associated one community group per water-point. This means that 
4147 represents the 14% of the overall ideal community groups. This number is added to the 
current situation. 
The CPT would be represented as follows: 
 No WaSH 
Programme 
WaSH 
Programme 
0 0.79 0.65 
1 0.21 0.35 
 
iii) Training, Maintenance 
This node is calculated as the percentage of community groups adequately trained in 
maintenance (technical) issues. 
The states of this node are “0” (no community groups trained) and “1” (community groups 
adequately trained). 
Current situation is directly evaluated through question E9 of the Water-point Questionnaire 
(see Annexe II). Only options A and B are considered. Only improved water-points are 
considered. 
C_Technical Training? + Improved WP 
 
 Frecuencia Porcentaje Porcentaje válido 
Porcentaje 
acumulado 
Válido No trained received (improved WP) 159 39,1 82,0 82,0 
Trained received in technical issues 
(improved WP) 
35 8,6 18,0 100,0 
Total 194 47,7 100,0  
Perdidos Missing Data 213 52,3   
Total 407 100,0   
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In the same way than the previous node and according to the Programme, after project 
completion 4147 community groups will be trained. It is associated one community group per 
water-point. This means that 4147 represents the 14% of the overall ideal community groups. 
This number is added to the current situation. 
The CPT would be represented as follows: 
 No WaSH 
Programme 
WaSH 
Programme 
0 0.82 0.68 
1 0.18 0.32 
 
iv) Support Spare Parts Supply Chain 
The current situation of this node is assessed through the table below. On the other hand, after 
project completion, it is assumed the absence of spare parts availability will be reduced to the 
half. The mentioned reduction is share by the two other states. This consideration is due to the 
lack of information related to a quantitative impact of the intervention, aimed to support spare 
parts chain development. 
C_Spare parts? 
 
 Frecuencia Porcentaje Porcentaje válido 
Porcentaje 
acumulado 
Válido Spare parts are not available 
when needed 
69 17,0 27,9 27,9 
Spare parts are available, but 
not for all repairs 
42 10,3 17,0 44,9 
Spare parts are available for all 
repairs 
136 33,4 55,1 100,0 
Total 247 60,7 100,0  
Perdidos Don't Know 12 2,9   
Not applicable 148 36,4   
Total 160 39,3   
Total 407 100,0   
 
The CPT would be represented as follows: 
 Support Spare Parts Supply Chain 
 False True 
0 0.28 0.14 
0.5 0.17 0.24 
1 0.55 0.62 
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I. II. Water Supply 
v) Rehabilitation of Water-points 
This node evaluates the number of new beneficiaries accessing to improved drinking-water 
sources due to the rehabilitation of existing water-points. 
The states represent both the existence or not of new beneficiaries (states “1” and “0”, 
respectively) by quantifying this fact. After project completion, it is estimated that 310,000 
people will use rehabilitated water supply at 25 litres per person per day obtained within 30 
minutes round trip.  
Considering that the target population is 7,253,941 people (Kenya National Bureau of Statistics 
2009), those new beneficiaries represent the 4%. The evaluation of the increasing rate is 
considered in relative terms, setting the starting point in zero. 
The CPT would be represented as follows: 
 No WaSH 
Programme 
WaSH 
Programme 
0  1 0.96 
1 0 0.04 
 
vi) Construction of Water-points 
This node evaluates the number of new beneficiaries accessing to improved drinking-water 
sources due to the construction of new water-points. 
The states represent the percentage of new beneficiaries, taking the same consideration than the 
previous node described. After project completion, it is estimated that 1,300,000 people will use 
rehabilitated water supply at 25 litres per person per day obtained within 30 minutes round trip.  
Considering that the target population is 7,253,941 people (Kenya National Bureau of Statistics 
2009), those new beneficiaries represent the 18%. The evaluation of the increasing rate is 
considered in relative terms, setting the starting point in zero. 
The CPT would be represented as follows: 
 No WaSH 
Programme 
WaSH 
Programme 
0  1 0.82 
1 0 0.18 
 
vii) Time to Fetch Water 
This node reflects the time spent in fetching water, in minutes (including queuing). 
The states are divided according with different intervals of time. After project completion, it is 
assumed that 50% of new beneficiaries will spent in fetching water 1 to 9 minutes (state 2), and 
rest of beneficiaries will spent 10 to 30 minutes (state 3). Based on WaSH Programme outputs, 
there are no beneficiaries served into dwelling (state 1). 
Taking into account that there are a 22% of new beneficiaries accessing to improved water-
points, 11% more will spend 1 to 9 minutes and another 11% more will spend 10 to 30 minutes. 
These percentages will be discounted from states 4 (30 to 60 min.) and 5 (more than 1 hour) 
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equally. These improvements are related to initial and final scenarios. Intermediate scenarios are 
quantified downgrading extreme values. 
WSA_Total_Time_Fetching 
 
 Frecuencia Porcentaje Porcentaje válido Porcentaje acumulado 
Válido Water on premises 14 ,3 ,3 ,3 
Less than 10 min. 1009 20,0 20,3 20,6 
11 - 30 min. 1349 26,7 27,1 47,7 
31 - 60 min. 1069 21,2 21,5 69,2 
More than 1 hour 1531 30,3 30,8 100,0 
Total 4972 98,5 100,0  
Perdidos Missing Data 78 1,5   
Total 5050 100,0   
 
The CPT would be represented as follows: 
New Access to Improved Water-points 
 0 - 0.25 0.25 - 0.5 0.5 - 0.75 0.75 - 1 
0 - 1 0.01 0.01 0.01 0.01 
1 - 10 0.20 0.25 0.29 0.33 
10 - 30 0.27 0.33 0.38 0.43 
30 - 60 0.21 0.17 0.14 0.11 
60 - inf 0.31 0.25 0.20 0.15 
 
viii) Cost of Water 
Data on amount spent for water is unlikely to be reliable. As a proxy, user perception of the 
amount spent on water is used. 
The states represent the perception of the users divided in three categories; expensive, fair and 
cheap. 
This node is evaluated as a function of three factors. First of all, it is considered the existence of 
a payment system, otherwise it wouldn’t be any cost to assess. Secondly, it is regarded the 
establishment of a tariff exemption. And finally, the answers of the users are classified 
according to their socio-economic status. 
On the first hand, when there is no payment system in place, the CPT is filled considering the 
cost as cheap. On the other hand, when there is a payment system, the table below reflects the 
perception of the users, without considering any tariff exemption. Finally, it is believed that 
when a tariff exemption exists, price could be found fair. Different opinions might come up but 
there is no possibility to agree with a more accurate one. 
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WSA_Payment for water_User / Quartile_Wealth_Index  
 
 
Quartile_Wealth_Index 
Total Richest Rich Poor Poorest 
WSA_Payment for water_User Cheap 54 78 61 56 249 
Fair 162 125 114 118 519 
Expensive 306 264 268 277 1115 
Not applicable 697 762 792 781 3032 
Total 1219 1229 1235 1232 4915 
 
The CPT (divided in two parts due to format issues) would be represented as follows: 
 No Payment System 
 Poorest Poor Rich Richest 
 False True False True False True False True 
Expensive 0 0 0 0 0 0 0 0 
Fair 0 0 0 0 0 0 0 0 
Cheap 1 1 1 1 1 1 1 1 
 
 Payment System 
 Poorest Poor Rich Richest 
 False True False True False True False True 
Expensive 277 0 268 0 264 0 306 0 
Fair 118 1 114 1 125 1 162 1 
Cheap 56 0 61 0 78 0 54 0 
 
ix) Water Quantity 
This node evaluates the sufficiency of water quantity for multiple uses before and after water 
use promotion. Current situation shows a high percentage of sufficiency for both domestic and 
non-domestic purposes. The project will support the promotion of low cost water saving 
technologies that can be used to increase non-domestic uses. According to the context of 
expected results, it is believed that those situations where water is not sufficient or is used only 
for domestic purposes will be reduced to the half. 
R_Water quantity 
 
 Frecuencia Porcentaje Porcentaje válido 
Porcentaje 
acumulado 
Válido Always sufficient (for both 
domestic and non-domestic 
uses) 
249 61,2 61,2 61,2 
Only sufficient for domestic use 116 28,5 28,5 89,7 
Not sufficient even for domestic 
use 
42 10,3 10,3 100,0 
Total 407 100,0 100,0  
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The CPT would be represented as follows: 
 Water Use Promotion 
 False True 
0 0.10 0.05 
0.5 0.29 0.14 
1 0.61 0.81 
 
x) Water Conflicts 
This node takes into consideration both conflicts due to water use efficiency and water uses. 
Current situation can be considered as the average of both kinds of conflicts. Due to the existing 
low rate of conflicts, it is expected to favour the disappearance of conflicts after project 
completion. At district level, if this rate is high, it is assumed that conflict will be reduced to the 
half. 
U_Conflicts, water use efficiency 
 
 Frecuencia Porcentaje Porcentaje válido Porcentaje acumulado 
Válido No Conflicts 374 91,9 91,9 91,9 
Conflicts due to water use 
efficiency 
33 8,1 8,1 100,0 
Total 407 100,0 100,0  
 
U_Conflicts, water uses 
 
 Frecuencia Porcentaje Porcentaje válido Porcentaje acumulado 
Válido No Conflicts 363 89,2 89,2 89,2 
Conflicts due to different 
water uses 
44 10,8 10,8 100,0 
Total 407 100,0 100,0  
 
The CPT would be represented as follows: 
 Water Use Promotion 
 False True 
0 0.10 0 
1 0.90 1 
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I. III. Hygiene 
xi) Hygiene Education 
This node evaluates the number of people receiving hygiene education through direct 
marketing. 
The states represent whether hygiene education was received or not. After project completion, it 
is estimated that 70 per cent of 1.95 million people will exercise appropriate hygiene practices 
especially hand washing with soap (or ash) at key occasions. 
Considering that the target population is 7,253,941 people (Kenya National Bureau of Statistics 
2009), those new beneficiaries represent the 19%.  
Current situation is assessed considering those people who have attended a meeting or training 
within the last year as a positive scenario. More than one year is taken into account as a negative 
one. 
HPH_Hygiene Promotion 
 
 
Frecuencia Porcentaje Porcentaje válido Porcentaje acumulado 
Válido < 1 month ago 198 3,9 3,9 3,9 
1 month - 1 year ago 436 8,6 8,7 12,6 
> 1 year ago 332 6,6 6,6 19,2 
> 5 years ago 95 1,9 1,9 21,1 
Never 3979 78,8 78,9 100,0 
Total 5040 99,8 100,0  
Perdidos Don't know 10 ,2   
Total 5050 100,0   
 
The CPT would be represented as follows: 
 No WaSH 
Programme 
WaSH 
Programme 
0  0.87 0.68 
1 0.13 0.32 
 
xii) Household Water Treatment 
This node evaluates the number of people carrying out point-of-use water treatment. 
The states represent whether households are in the habit of adequately treat water (e.g. boiling) 
previous consumption. Adequacy of point-of-use treatments is defined by the JMP 
(WHO/UNICEF 2006). After project completion, it is estimated that 70 per cent of 1.95 million 
people will practice point of use water treatment, safe water storage and hygienic handling of 
water. 
At this point, same considerations are done as the previous node. 
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HDW_Adequacy of Water Treatment 
 
 Frecuencia Porcentaje Porcentaje válido Porcentaje acumulado 
Válido No treatment 2522 49,9 49,9 49,9 
Adequate treatment method 2377 47,1 47,1 97,0 
No adequate treatment 
method 
151 3,0 3,0 100,0 
Total 5050 100,0 100,0  
 
The CPT will be represented as follows: 
 No WaSH 
Programme 
WaSH 
Programme 
0  0.53 0.34 
1 0.47 0.66 
 
xiii) Hand-washing promotion 
Same considerations are done as node “xi”. 
The CPT will be represented as follows: 
 No WaSH 
Programme 
WaSH 
Programme 
0  0.87 0.68 
1 0.13 0.32 
 
xiv) Domestic Water Consumption, Drinking 
Cairncross and Feachem (1993) suggest that when water is available within 1 km (or half-an-
hour’ return journey of the home), water use does not significantly increase when the distance 
(or time) is reduced, until it is less than 100 m. When a water-point can be provided within each 
house or yard, water use may increase dramatically from 10-30 l to 30-100 l/person day. 
In this case, domestic water consumption is not related only to the time spent to fetch water, but 
to hygienic habits of the households. There is not data available regarding how hygiene 
awareness might affect water consumption. Nevertheless, it is assumed that people who have 
attended hygiene promotion trainings will increase their consumption (at the same level than 
other nodes relative to “Hygiene awareness” node) for hygienic purposes. 
In order to populate the CPT, firstly it is considered the values detailed in the Table below 
which link water consumption and time to fetch water. In order to represent the effect of 
hygiene awareness, it is assumed that people consuming 0 - 20 litres will decrease, while those 
ones drinking 20 - 50litres will increase. Between initial and final scenarios, intermediate 
scenarios are quantified downgrading these extreme values. At the same time, it is considered 
that people consuming more than 50 litres will not change this amount of water.  
Water consumption is represented in different intervals measured in litres per capita and per 
day. Time to fetch water has been already introduced. And Hygiene awareness, as it will be 
shown, it is divided in four intervals (0 - 0.25, 0.25 - 0.5, 0.5 - 0.75, 0.75 - 1).  
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WSU_Water Consumption Average (Banded) / WSA_Time to fetch water (Banded)  
 
 
WSA_Time to fetch water (Banded) 
Total 
Less than  
10 min 
11 - 30  
min 
31 - 60  
min 
More than  
1 hour 
Water on  
Premises 
WSU_Water  
Consumption  
Average (Banded) 
Less than 20 lcd 681 1050 848 813 35 3427 
21-51 lcd 390 418 279 257 30 1374 
51-100 lcd 69 58 47 33 5 212 
More than 100 lcd 9 11 4 5 2 31 
Total 1149 1537 1178 1108 72 5044 
 
The CPT (divided in three parts due to format issues) would be represented as follows: 
Time to fetch Water on premises 1 - 10  
Hyg. Awareness 0 - 0.25 0.25 -0.5 0.5 - 0.75 0.75 - 1 0 - 0.25 0.25 -0.5 0.5 - 0.75 0.75 - 1 
0 - 20 0.48 0.47 0.46 0.45 0.59 0.58 0.57 0.56 
20 - 50 0.42 0.43 0.44 0.45 0.34 0.35 0.36 0.37 
50 - 100 0.07 0.07 0.07 0.07 0.06 0.06 0.06 0.06 
100 - inf 0.03 0.03 0.03 0.03 0.01 0.01 0.01 0.01 
 
Time to fetch 10 - 30 30 - 60  
Hyg. Awareness 0 - 0.25 0.25 -0.5 0.5 - 0.75 0.75 - 1 0 - 0.25 0.25 -0.5 0.5 - 0.75 0.75 - 1 
0 - 20 0.68 0.67 0.66 0.65 0.72 0.71 0.70 0.69 
20 - 50 0.27 0.28 0.29 0.30 0.24 0.25 0.26 0.27 
50 - 100 0.04 0.04 0.04 0.04 0.04 0.04 0.04 0.04 
100 - inf 0.01 0.01 0.01 0.01 0 0 0 0 
 
Time to fetch More than 60 
Hyg. Awareness 0 - 0.25 0.25 -0.5 0.5 - 0.75 0.75 - 1 
0 - 20 0.74 0.73 0.72 0.71 
20 - 50 0.23 0.24 0.25 0.26 
50 - 100 0.03 0.03 0.03 0.03 
100 - inf 0 0 0 0 
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I. IV. Sanitation  
xv) Construction of Latrines 
This node evaluates the number of people new beneficiaries accessing improved sanitation 
facilities because of new construction of toilets.  
The states represent whether people have access to improved sanitation facilities due to its new 
construction or not. After project completion, it is estimated that at least 1.6 million people will 
use newly constructed hygienic toilet facilities with hand washing facilities at household level. 
Considering that the target population is 7,253,941 people (Kenya National Bureau of Statistics 
2009), those new beneficiaries represent the 22%. The evaluation of the increasing rate is 
considered in relative terms, setting the starting point in zero. 
The CPT would be represented as follows: 
 No WaSH 
Programme 
WaSH 
Programme 
0  0 0.78 
1 1 0.22 
 
xvi) Training, Technical Skills 
This node evaluates the availability of technical skills at local level. 
The states, divided in different intervals, represent the number of community sanitation 
promoters per 1000 households. 
After programme completion, 3000 community sanitation promoters will be trained in 
construction of sanitation facilities (different data depending of the district). 
Current situation is assessed through the data provided by the table below. As there is no 
information related to the amount of community sanitation promoters per 1000 households, it is 
considered that no repair skills available would be included in first state (“0 - 2”) and 
availability of skills in second state (“2 - 4”). 
SC_Latrine repair_Skills 
 
 
Frecuencia Porcentaje Porcentaje válido 
Porcentaje 
acumulado 
Válido No 1342 26,6 48,0 48,0 
Yes 1454 28,8 52,0 100,0 
Total 2796 55,4 100,0  
Perdidos Don't know 23 ,5   
Missing data 2230 44,2   
No response 1 ,0   
Total 2254 44,6   
Total 5050 100,0   
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Situation after programme is assessed calculating the number of thousands of households in 
every district (considering 5 people average in every household). Then, and regarding the 
people trained in each district, it is possible to calculate the amount of community sanitation 
promoters per 1000 households. Finally, it is assigned within the corresponding interval. 
Intervention 
Districts 
Population 
number 
of hh. 
thousands 
of hh. 
Trained 
promoters 
Bondo 157,522 31,504 32 3 
Busia 327,852 65,570 66 2 
Garissa 190,062 38,012 38 5 
Ijara 92,663 18,533 19 5 
Isiolo 100,176 20,035 20 10 
Kajiado 549,816 109,963 110 2 
Kieni 175,812 35,162 35 6 
Kisumu 618,556 123,711 124 1 
Kitui 447,613 89,523 90 2 
Kwale 151,978 30,396 30 7 
Mandera 1,025,756 205,151 205 0 
Marsabit 46,052 9,210 9 22 
Mwingi 244,981 48,996 49 4 
Nyando 350,353 70,071 70 3 
Rachuonyo 382,711 76,542 77 3 
Siaya 550,224 110,045 110 2 
Tana River 143,411 28,682 29 3 
Turkana 855,399 171,080 171 1 
Wajir 661,941 132,388 132 2 
West Pokot 181,063 36,213 36 6 
 
Interval Percentage 
0 - 2 40% 
2 - 4 25% 
4 - inf 35% 
 
The CPT would be represented as follows: 
 Training, Technical Skills 
 False True 
0 - 2 0.48 0.40 
2 - 4 0.52 0.25 
4 - inf 0 0.35 
 
xvii) Materials Distribution 
This node evaluates the availability of materials for repairing latrines at local level. 
The states, divided in different intervals, represent the number of local component production 
units per 1000 households. 
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After programme completion, it will be facilitated the setting up of 1800 local production units 
(different data depending of the district). 
At this point, same considerations are done as node “xvi”. Main differences are related to the 
intervals of the states and the type and size of intervention. 
SC_Latrine repair_Materials 
 
 Frecuencia Porcentaje Porcentaje válido 
Porcentaje 
acumulado 
Válido No 1657 32,8 59,3 59,3 
Yes 1139 22,6 40,7 100,0 
Total 2796 55,4 100,0  
Perdidos Don't know 23 ,5   
Missing data 2230 44,2   
No response 1 ,0   
Total 2254 44,6   
Total 5050 100,0   
 
Intervention 
Districts 
Population 
number 
of hh. 
thousands 
of hh. 
Production 
units 
Bondo 157,522 31,504 32 3 
Busia 327,852 65,570 66 2 
Garissa 190,062 38,012 38 3 
Ijara 92,663 18,533 19 5 
Isiolo 100,176 20,035 20 5 
Kajiado 549,816 109,963 110 1 
Kieni 175,812 35,162 35 3 
Kisumu 618,556 123,711 124 1 
Kitui 447,613 89,523 90 1 
Kwale 151,978 30,396 30 3 
Mandera 1,025,756 205,151 205 0 
Marsabit 46,052 9,210 9 11 
Mwingi 244,981 48,996 49 2 
Nyando 350,353 70,071 70 1 
Rachuonyo 382,711 76,542 77 1 
Siaya 550,224 110,045 110 1 
Tana River 143,411 28,682 29 3 
Turkana 855,399 171,080 171 1 
Wajir 661,941 132,388 132 1 
West Pokot 181,063 36,213 36 3 
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Interval Percentage 
0 - 1 45% 
1 - 3 40% 
3 - inf 15% 
 
The CPT would be represented as follows: 
 Material Distribution 
 False True 
0 - 2 0.59 0.45 
2 - 4 0.41 0.40 
4 - inf 0 0.15 
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II. Introducing the evidences of existing events 
II. I. Water Supply Capacity 
i) Gender Parity 
The corresponding CPT takes into consideration those Committees or WUA who have and have 
not received any training in management issues. With this information as a starting point, the 
software will re-calculate the values of the columns regarding the data of previous nodes. This 
is, according to WaSH Programme interventions, this CPT will provide new values based on the 
ones introduced (existing evidences). Only improved water-points are considered. 
C_Gender issues / C_Management Training? + Improved WP  
 
 
C_Management Training? + Improved WP 
Total 
No trained received 
(improved WP) 
Trained received in management 
issues (improved WP) 
C_Gender issues Gender equity 49 22 71 
Gender inequity 26 14 40 
Total 75 36 111 
 
The CPT would be represented as follows: 
 Training, Management 
 0 1 
0 26 14 
1 49 22 
 
ii) Registrations 
Same considerations are done as node “i”. 
C_Legally registered*C_Management Training? + Improved WP  
 
 
C_Management Training? + Improved WP 
Total 
No trained received 
(improved WP) 
Trained received in management 
issues (improved WP) 
C_Legally registered No 38 7 45 
Yes 46 33 79 
Total 84 40 124 
 
The CPT would be represented as follows: 
 Training, Management 
 0 1 
0 38 7 
1 46 33 
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iii) Meetings 
Same considerations are done as node “i”. 
C_Meetings? / C_Management Training? + Improved WP  
 
 
C_Management Training? + Improved WP 
Total 
No trained received 
(improved WP) 
Trained received in management 
issues (improved WP) 
C_Meetings? No 15 1 16 
Yes 78 39 117 
Total 93 40 133 
 
The CPT would be represented as follows: 
 Training, Management 
 0 1 
0 15 1 
1 78 39 
 
iv) Records 
Same considerations are done as node “i”. 
C_Reports? / C_Management Training? + Improved WP  
 
 
C_Management Training? + Improved WP 
Total 
No trained received 
(improved WP) 
Trained received in management 
issues (improved WP) 
C_Reports? No 19 2 21 
Yes 72 38 110 
Total 91 40 131 
 
The CPT would be represented as follows: 
 Training, Management 
 0 1 
0 19 2 
1 72 38 
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v) Management Entity 
Same considerations are done as node “i”. 
C_Management / C_Management Training? + Improved WP  
 
 
C_Management Training? + Improved WP 
Total 
No trained 
received 
(improved WP) 
Trained received in 
management issues (improved 
WP) 
C_Management No management 24 0 24 
Water user association (WUA) 11 7 18 
Management committee 58 28 86 
Individual 34 0 34 
Government 9 4 13 
Institution (school, health 
facility, etc.) 
10 2 12 
Other 7 0 7 
Total 153 41 194 
 
The CPT would be represented as follows: 
 Training, Management 
 0 1 
No Management 24 0 
Water user association (WUA) 11 7 
Management committee 58 28 
Individual 34 0 
Government 9 4 
Institution (school, health facility, etc.) 10 2 
Other 7 0 
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vi) Payment System 
Same considerations are done as node “i”. 
C_Payment System? / C_Management Training? + Improved WP  
 
 
C_Management Training? + Improved WP 
Total 
No trained 
received 
(improved WP) 
Trained received in 
management issues 
(improved WP) 
C_Payment System? No payment system is in place 56 6 62 
Yes, but many users don't pay 
for the service 
22 8 30 
Yes, and almost all users pay 
for the service 
51 27 78 
Total 129 41 170 
 
The CPT would be represented as follows: 
 Training, Management 
 0 1 
0 56 6 
1 73 35 
 
vii) Financial Control 
Same considerations are done as node “i”. 
C_Financial Control?*C_Management Training? + Improved WP  
   
 
C_Management Training? + Improved WP 
Total 
No trained received 
(improved WP) 
Trained received in management 
issues (improved WP) 
C_Financial Control? No 29 7 36 
Yes 44 28 72 
Total 73 35 108 
 
The CPT would be represented as follows: 
 Training, Management 
 0 1 
0 29 7 
1 44 28 
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viii) Maintenance Entity 
Same considerations are done as node “i”. 
C_Management / C_Technical Training? + Improved WP  
 
 
C_Technical Training? + Improved WP 
Total 
No trained 
received 
(improved WP) 
Trained received in 
technical issues (improved 
WP) 
C_Management No management 24 0 24 
Water user association (WUA) 14 4 18 
Management committee 68 18 86 
Individual 34 0 34 
Government 3 10 13 
Institution (school, health 
facility, etc.) 
12 0 12 
Other 4 3 7 
Total 159 35 194 
 
The CPT is represented as follows: 
 Training, Maintenance 
 0 1 
No Management 24 0 
Water user association (WUA) 14 4 
Management committee 68 18 
Individual 34 0 
Government 3 10 
Institution (school, health facility, etc.) 12 0 
Other 4 3 
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ix) Preventive Maintenance 
Same considerations are done as node “i”. 
C_Preventive maintenance? / C_Technical Training? + Improved WP  
 
 
C_Technical Training? + Improved 
WP 
Total 
No trained 
received 
(improved WP) 
Trained received 
in technical issues 
(improved WP) 
C_Preventive maintenance? No preventive maintenance 57 10 67 
Some preventive maintenance, 
but not regularly 
48 10 58 
Regular programme of 
preventive maintenance 
30 15 45 
Total 135 35 170 
 
The CPT would be represented as follows: 
 Training, Maintenance 
 0 1 
0 57 10 
0.5 48 10 
1 30 15 
 
x) Availability, Technical Skills 
Same considerations are done as node “i”. 
C_Technical skills? / C_Technical Training? + Improved WP  
 
 
C_Technical Training? + Improved WP 
Total 
No trained 
received 
(improved WP) 
Trained received in 
technical issues 
(improved WP) 
C_Technical skills? Tech. skills are not available 
when needed 
38 8 46 
Tech. skills are available, but 
not for all repairs 
18 15 33 
Tech. skills are available for all 
repairs 
80 12 92 
Total 136 35 171 
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The CPT would be represented as follows: 
 Training, Maintenance 
 0 1 
0 38 8 
0.5 18 15 
1 80 12 
 
 
II. II. Water Supply 
xi) Access, Time to Fetch 
This node represents the adequacy access to water, in terms of total time spent hauling water 
(fetching and queuing). State “1” means that time is adequate, while state “0” has a contrary 
meaning. 
Research has shown that those spending more than half an hour per round trip progressively 
collect less water, and eventually fail to meet their families’ minimum daily drinking-water 
needs (Hutton and Haller 2004). 
The CPT would be represented as follows: 
 Time to Fetch Water 
 0 - 1 1 - 10 10 - 30 30 - 60 60 - inf 
0 0 0 0.20 1 1 
1 1 1 0.80 0 0 
 
xii) Service Level 
This node represents the adequacy of the service level regarding the two previous nodes. The 
states are valued as poor, acceptable and good (“0”, “0.5” and “1”, respectively). 
The CPT (divided in two parts due to format issues) would be represented as follows: 
 0 - 8 6 - 12 
 0 - 3 3 - 5 5 - 7 7 - inf 0 - 3 3 - 5 5 - 7 7 - inf 
0  1 1 0.5 0 1 1 0 0 
0.5 0 0 0.5 1 0 0 1 0.5 
1 0 0 0 0 0 0 0 0.5 
 
12 - 18 18 - inf 
0 - 3 3 - 5 5 - 7 7 - inf 0 - 3 3 - 5 5 - 7 7 - inf 
1 0.5 0 0 1 0.5 0 0 
0 0.5 1 0 0 0.5 0.5 0 
0 0 0 1 0 0 0.5 1 
 
xiii) USE 
This node represents the use of the water that it is given by the households regarding the time 
they spend to fetch water. The states represent the worst scenario (use only for drinking), a 
regular one (use for drinking and other domestic purposes) and the best situation (use for 
domestic purposes and other non-domestic purposes). 
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WSU_Non-domestic Use of water / WSA_Total_Time_Fetching  
 
 
WSA_Total_Time_Fetching 
Total 
Water on 
 premises 
Less than  
10 min. 
11 - 30  
min. 
31 - 60  
min. 
More than  
1 hour 
WSU_Non-domestic  
Use of water 
Only for drinking 0 11 16 15 31 73 
Water is not used for  
non-domestic purposes 
9 560 816 657 873 2915 
Water is used for  
non-domestic purposes 
5 438 517 397 627 1984 
Total 14 1009 1349 1069 1531 4972 
 
The CPT would be represented as follows: 
 Time to Fetch Water 
 Water on premises 1 - 10 10 - 30 30 - 60 More than 60 
0 0 11 16 15 31 
0.5 9 560 816 657 873 
1 5 438 517 397 627 
 
xiv) Operational Status 
This node takes into consideration those water-points where maintenance is given regarding 
preventive actions, technical skills and availability of spare parts. The states separate functional 
from non-functional water-points (states “1” and “0” respectively). In the latter, water-points 
under rehabilitation are included. 
A_Operational Status / C_Maintenance System  
 
 
C_Maintenance System 
Total  Good  Acceptable  Regular  Poor  
A_Operational Status Functional 2 79 65 41 39 226 
Non-Functional 0 6 4 4 4 18 
Under rehabilitation 0 1 0 0 0 1 
Total 2 86 69 45 43 245 
 
The CPT would be represented as follows: 
 Maintenance System 
 Poor Regular Acceptable Good 
0 4 4 4 7 
1 39 41 65 79 
 
  
Annexe I 
Bayesian Network as a Decision Support Tool for Rural Water and Sanitation Sector                                          xxv 
 
xv) Sanitary Risk 
This node takes into consideration those water-points where maintenance is given regarding 
preventive actions, technical skills and availability of spare parts. The states evaluate the level 
of sanitary risk according with a list of questions (see Annexe II, water-point questionnaire, 
section H). Intervals of states go from lowest value (high risk) to highest one (low risk). 
E_Sanitary risk / C_MaintenanceSystem  
 
 
C_Maintenance System 
Total  Good  Acceptable  Regular  Poor  
E_Sanitary risk Low sanitary risk 0 41 39 29 22 131 
Medium risk 1 22 13 7 13 56 
High sanitary risk 0 11 5 8 4 28 
Total 1 74 57 44 39 215 
 
The CPT would be represented as follows: 
 Maintenance System 
 Poor Regular Acceptable Good 
0 - 0.5 4 8 5 11 
0.5 - 0.75 13 7 13 22 
0.75 - 1 22 29 39 41 
 
II. III. Hygiene 
xvi) Compound Cleaned (day of visit) 
This node reflects those households, whose members have attended a meeting or training in 
hygiene education within the last year, that have cleaned the compound the day of visit. 
The improvements related from initial to final scenario are quantified downgrading extreme 
values. 
HDH_Compound swept / HPH_Hygiene_Awareness  
 
 
HPH_Hygiene_Awareness 
Total Less than 1 year ago More than 1 year ago 
HDH_Compound swept No 333 2355 2688 
Yes 301 2051 2352 
Total 634 4406 5040 
 
The CPT would be represented as follows: 
 Hygiene Awareness 
 0 - 0.25 0.25 - 0.5 0.5 - 0.75 0.75 - 1 
0  0.54 0.54 0.53 0.52 
1 0.46 0.46 0.47 0.48 
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xvii) Animals Running Freely 
Same considerations are done as node “xvi”. 
HDH_Presence of animals running around freely / HPH_Hygiene_Awareness  
 
 
HPH_Hygiene_Awareness 
Total Less than 1 year ago More than 1 year ago 
HDH_Presence of animals 
running around freely 
No 392 2629 3021 
Yes 242 1777 2019 
Total 634 4406 5040 
 
The CPT would be represented as follows: 
 Hygiene Awareness 
 0 - 0.25 0.25 - 0.5 0.5 - 0.75 0.75 - 1 
0  0.41 0.40 0.39 0.38 
1 0.59 0.60 0.61 0.62 
 
xviii) Presence of Faeces 
Same considerations are done as node “xvi”. 
HDH_Presence of faeces / HPH_Hygiene_Awareness  
 
 
HPH_Hygiene_Awareness 
Total Less than 1 year ago More than 1 year ago 
HDH_Presence of faeces No 402 2672 3074 
Yes 232 1734 1966 
Total 634 4406 5040 
 
The CPT would be represented as follows: 
 Hygiene Awareness 
 0 - 0.25 0.25 - 0.5 0.5 - 0.75 0.75 - 1 
0  0.39 0.38 0.375 0.37 
1 0.61 0.62 0.625 0.63 
 
xix) Hygienic Habits, Water Storage 
Same considerations are done as node “xvi”. 
In this case, states are defined according to the risk to contaminate water (from high risk to no 
risk). 
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HDW_Water Quality Inspection / HPH_Hygiene_Awareness  
   
 
HPH_Hygiene_Awareness 
Total 
Less than 1 year 
ago 
More than 1 year 
ago 
HDW_Water Quality 
Inspection 
High risk to contaminate water 10 123 133 
Risk to contaminate water 148 759 907 
Low risk to contaminate water 142 1075 1217 
No identified risk to 
contaminate water 
334 2449 2783 
Total 634 4406 5040 
 
The CPT would be represented as follows: 
 Hygiene Awareness 
 0 - 0.25 0.25 - 0.5 0.5 - 0.75 0.75 - 1 
0  0.03 0.03 0.02 0.01 
0.33 0.17 0.17 0.16 0.16 
0.66 0.24 0.24 0.25 0.25 
1 0.56 0.56 0.57 0.58 
 
xx) Children’s Stools Disposal 
Same considerations are done as node “xvi”. 
HPH_Sanitary disposal of children’s faeces / HPH_Hygiene_Awareness  
 
 
HPH_Hygiene_Awareness 
Total 
Less than 1 year 
ago 
More than 1 year 
ago 
HPH_Sanitary disposal of 
children’s faeces 
Sanitary disposal 197 1184 1381 
Unsanitary disposal 133 864 997 
Total 330 2048 2378 
 
The CPT would be represented as follows: 
 Hygiene Awareness 
 0 - 0.25 0.25 - 0.5 0.5 - 0.75 0.75 - 1 
0  0.42 0.42 0.41 0.40 
1 0.58 0.58 0.59 0.60 
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xxi) Drying Rack Disposal 
Same considerations are done as node “xvi”. 
HF_Rack for plates / HPH_Hygiene_Awareness  
 
 
HPH_Hygiene_Awareness 
Total Less than 1 year ago More than 1 year ago 
HF_Rack for plates No 382 2787 3169 
Yes 252 1619 1871 
Total 634 4406 5040 
 
The CPT would be represented as follows: 
 Hygiene Awareness 
 0 - 0.25 0.25 - 0.5 0.5 - 0.75 0.75 - 1 
0  0.63 0.62 0.61 0.60 
1 0.37 0.38 0.39 0.40 
 
xxii) Adequate Hand-washing Device around Latrine 
Same considerations are done as node “xvi”. 
HPH_Handwashing device around the latrine / HPH_Hygiene_Awareness  
 
 
HPH_Hygiene_Awareness 
Total 
Less than 1 year 
ago 
More than 1 year 
ago 
HPH_Handwashing device 
around the latrine 
No handwashing device around 
the latrine 
300 2287 2587 
Handwashing device with soap 
and/or clean towel 
4 23 27 
Handwashing device with no 
soap / towel 
31 158 189 
Total 335 2468 2803 
 
The CPT would be represented as follows: 
 Hygiene Promotion 
 0  1 
0  2445 331 
1 23 4 
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II. IV. Sanitation 
xxiii) Affordability 
This node represents those households that do not possess a latrine due to lack of economic 
resources. 
The states reflect those households that do not have a latrine regarding affordability issues (“0”, 
values within the ellipse) and those which lack of sanitation facility due to other reasons (state 
“1”). 
The answers of the users are classified according to their socio-economic status. 
SA_No latrine, reason / Quartile_AI  
Recuento   
 
Quartile_AI 
Total Richest Rich Poor Poorest 
SA_No latrine, reason Lack of economic resources 104 307 503 783 1697 
Lack of capacities to construct a 
latrine 
5 9 35 22 71 
No physical space in the 
compound 
1 3 2 3 9 
Lack of adequate terrain 13 25 24 26 88 
The family does not own the 
terrain 
9 9 26 10 54 
Cultural reasons 3 3 47 33 86 
Lack of habit to use the latrine 4 8 24 35 71 
Other reasons 16 46 32 12 106 
Total 155 410 693 924 2182 
 
The CPT would be represented as follows: 
 Wealth Index 
 Poorest Poor Rich Richest 
0 783 503 307 104 
1 141 190 103 51 
 
xxiv) Insects 
This node reflects those sanitation facilities, whose owners have attended a meeting or training 
in hygiene education within the last year, that present the existence of insects around. 
There are three states describing the situation of the facility regarding the higher or lower 
presence of insects. The improvements related from initial to final scenario are quantified 
downgrading extreme values. 
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SA_Latrine, insects / HPH_Hygiene_Awareness  
 
 
HPH_Hygiene_Awareness 
Total 
Less than 1 year 
ago 
More than 1 year 
ago 
SA_Latrine, insects No insects 86 731 817 
There are few insects 225 1582 1807 
There are a lot of insects 24 155 179 
Total 335 2468 2803 
 
The CPT would be represented as follows: 
 Hygiene Awareness 
 0 - 0.25 0.25 - 0.5 0.5 - 0.75 0.75 - 1 
0  0.06 0.05 0.04 0.03 
0.5 0.64 0.63 0.62 0.62 
1 0.30 0.32 0.34 0.35 
 
xxv) Unpleasant smell 
Same considerations are done as node “xxiv”. 
SA_Latrine, smell / HPH_Hygiene_Awareness  
 
 
HPH_Hygiene_Awareness 
Total 
Less than 1 year 
ago 
More than 1 year 
ago 
SA_Latrine, smell No smell 83 686 769 
Slight unpleasant smell 220 1581 1801 
Strong unpleasant smell 32 201 233 
Total 335 2468 2803 
 
The CPT would be represented as follows: 
 Hygiene Awareness 
 0 - 0.25 0.25 - 0.5 0.5 - 0.75 0.75 - 1 
0  0.08 0.07 0.06 0.06 
0.5 0.64 0.64 0.64 0.63 
1 0.28 0.29 0.30 0.31 
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xxvi) Privacy 
Same considerations are done as node “xxiv”. 
SA_Latrine, privacy / HPH_Hygiene_Awareness  
 
 
HPH_Hygiene_Awareness 
Total 
Less than 1 year 
ago 
More than 1 year 
ago 
SA_Latrine, privacy Adequate privacy 200 1413 1613 
Poor privacy 114 902 1016 
No privacy 21 152 173 
Total 335 2467 2802 
 
The CPT would be represented as follows: 
 Hygiene Awareness 
 0 - 0.25 0.25 - 0.5 0.5 - 0.75 0.75 - 1 
0  0.06 0.06 0.06 0.06 
0.5 0.37 0.36 0.35 0.34 
1 0.57 0.58 0.59 0.60 
 
xxvii) Cleanliness 
Same considerations are done as node “xxiv”. 
SA_Latrine,  cleanliness / HPH_Hygiene_Awareness  
 
 
HPH_Hygiene_Awareness 
Total 
Less than 1 year 
ago 
More than 1 year 
ago 
SA_Latrine,  cleanliness Adequately clean 138 1010 1148 
Poorly clean 173 1345 1518 
No clean 24 113 137 
Total 335 2468 2803 
 
The CPT would be represented as follows: 
 Hygiene Awareness 
 0 - 0.25 0.25 - 0.5 0.5 - 0.75 0.75 - 1 
0  0.07 0.07 0.06 0.06 
0.5 0.53 0.52 0.52 0.51 
1 0.40 0.41 0.42 0.43 
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xxviii) ACCESS, PHYSICAL 
This node considers the adequacy of the access to a latrine regarding its location. The CPT is 
visualized as follows: 
 Outside the compound In the compound Inside the house 
0 1 0 0 
0.5 0 1 0 
1 0 0 1 
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III. Evaluating the relative importance of nodes in case of the existence of several 
parent nodes 
 
As not always there is a linear causal relationship node-to-node, there are situations where one 
node can be affected by several parents nodes. In this situation, a more complex definition of the 
CPT shows up.  
Obviously, such a task, when there are a higher amount of parent nodes, becomes complex and 
daunting. Fortunately, the software permits to obtain the results just providing the relative 
importance of the parent nodes. Some considerations have been supported by literature review 
and expert knowledge. Nevertheless, it is admitted that further refinement would be achieve by 
involving key stakeholders of the sector. As different contexts might pursue a specific strategy, 
the relative importance among nodes provides a reflection of the selected approach. 
In following lines, the decisions considered are presented. Note that nodes’ names correspond to 
the networks designed. 
 
III. I. Water Supply Capacity (WSC) 
i) Management Issues 
Management Issues = 1/4*Gender Parity + 1/4*Registrations + 1/4*Meetings + 1/4*Records 
ii) Revenue Collection, Effectiveness 
Revenue Collection, Effectiveness = 2/3*Payment System + 1/3*Financial Control 
iii) Management System 
Management System = (1/3* Revenue Collection, Effectiveness + 1/3*Monitoring and 
Evaluation + 1/3*(1/2*Management + 1/2*Management Issues)) * User Perception 
iv) Maintenance System 
Maintenance System = 1/3*Spare Parts, Availability + 1/3*Technical Skills, Availability + 
1/3*(1/2*Preventive Maintenance + 1/2*Maintenance Entity) 
v) CAPACITY 
CAPACITY = 1/2*Maintenance System + 1/2*Management System 
 
III. II. Water Supply (WS) 
vi) New Access to Improved Water-points 
New Access to Improved Water-points = Construction of Water-points + Rehabilitation of 
Water-points 
vii) Access, Service 
Access, Service = 1/3*Access to Improved Water-points + 1/3*Access, Time to Fetch + 
1/3*Service Level 
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viii) Access to Improved Water-points 
Access to Improved Water-points = (New Access to Improved Water-points + Improved Water-
points)*Operational Status 
ix) ACCESS 
ACCESS = 1/2*Access, Service + 1/2*Access, Income 
x) Water Availability 
Water Availability = 3/4*Water Quantity + 1/4*Water Conflicts 
xi) RESOURCES 
RESOURCES = 1/3*Water Quality + 1/3*Water Availability + 1/3*Seasonality 
xii) Water Quality 
Water Quality = 1/2*Sanitary Risk + 1/2*Water Quality Surveillance 
 
III. III. Hygiene (H) 
xiii) Hygiene Awareness 
Hygiene Awareness = 1/2*Hygiene Education + 1/2*Educational Level 
xiv) DOMESTIC HYGIENE 
DOMESTIC HYGIENE = 1/3*Compound cleaned + 1/3*Animals Running Freely + 
1/3*Presence of Faeces 
xv) DRINKING WATER QUALITY 
DRINKING WATER QUALITY = 1/3*Household Water Treatment + 1/3*Hygienic Habits, 
Water Storage + 1/3*Water Quality 
xvi) Hand-washing, How 
Hand-washing, How = 2/3*Hand-washing Promotion + 1/3* Adequate Hand-washing Device 
around Latrine 
xvii) Hand-washing, When 
Hand-washing, When = Hand-washing, how = 2/3*Hand-washing Promotion + 1/3* Adequate 
Hand-washing Device around Latrine 
xviii) Hand-washing 
Hand-washing = 1/2* Hand-washing, How + 1/2* Hand-washing, When 
xix) FOOD HYGIENE 
FOOD HYGIENE = 1/2* Hand-washing + 1/2*Drying Rack Disposal 
xx) PERSONAL HYGIENE 
PERSONAL HYGIENE = 2/3* Hand-washing + 1/3*Children’s Stools Disposal 
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III. IV. Sanitation (S) 
xxi) Improved Sanitation 
Improved Sanitation = 1/2*Shared Latrine / Open Defecation + 1/2*Sanitation Technology 
xxii) Access to Improved Sanitation 
Access to Improved Sanitation = 1/3*Construction of Latrines + 1/3* Improved Sanitation + 
1/3*Affordability 
xxiii) CAPACITY 
CAPACITY = 1/2*Availability, Technical Skills + 1/2*Availability, Materials 
xxiv) Latrine Conditions 
Latrine Conditions = ¼*Insects + ¼*Unpleasant Smell + ¼*Cleanliness + ¼*Privacy 
xxv) USE 
USE = 1/3*Hygiene Awareness + 1/3* Latrine Conditions + 1/3*Access to Improved Sanitation 
xxvi) ACCESS 
ACCESS = 1/2*Access to Improved Sanitation + 1/2*Access, Physical 
 
III. V. Master Network 
xxvii) WATER SUPPLY POVERTY INDEX 
WPI1 = (WS_ACCESS * WS_RESOURCES) ^ 1/2 
WPI2 = (WS_USE * WSC_CAPACITY) ^ 1/2 
WATER SUPPLY POVERTY INDEX = (WPI1 * WPI2) ^ 1/2 
 
xxviii) HYGIENE POVERTY INDEX 
HPI1 = (H_DRINKING WATER QUALITY * H_Water Consumption Rate * WS_USE) ^ 1/3 
HPI2 = (H_PERSONAL HYGIENE * H_FOOD HYGIENE * H_DOMESTIC HYGIENE) ^ 
1/3 
HYGIENE POVERTY INDEX = (HPI1 * HPI2) ^ 1/2 
 
xxix) SANITATION POVERTY INDEX 
SANITATION POVERTY INDEX = (S_ACCESS * S_USE * S_CAPACITY) ^ 1/3 
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IV. Not conditioned nodes 
 
IV. I. Water Supply Capacity 
i) User Perception 
Even if this node it is not calculated through a contingency table, it is shown the data that was 
taken into consideration (values within the ellipse). 
WSC_Management_User Satisfaction 
 Frecuencia Porcentaje Porcentaje válido 
Porcentaje 
acumulado 
Válido Satisfied 2297 45,5 45,9 45,9 
Unsatisfied 999 19,8 20,0 65,9 
Not applicable 1707 33,8 34,1 100,0 
Total 5003 99,1 100,0  
Perdidos Don't know 34 ,7   
No response 13 ,3   
Total 47 ,9   
Total 5050 100,0   
 
The CPT would be represented as follows: 
 User satisfaction 
0 999 
1 2297 
 
ii) Management 
This node represents the adequacy of the water-point management considering the local one as 
the most desirable. Only improved water-points are considered. 
The CPT would be represented as follows: 
 
No 
Management 
Water 
user 
association 
(WUA) 
Management 
committee 
Individual Government 
Institution 
(school, 
health 
facility, etc.) 
Other 
0 1 0 0 0 0 0 1 
0.5 0 0 0 0 1 0 0 
1 0 1 1 1 1 1 0 
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iii) Maintenance 
Same considerations are done as node “ii”. 
The CPT would be represented as follows: 
 
No 
Management 
Water 
user 
association 
(WUA) 
Management 
committee 
Individual Government 
Institution 
(school, 
health 
facility, etc.) 
Other 
0 1 0 0 0 0 0 1 
0.5 0 0 0 0 1 0 0 
1 0 1 1 1 1 1 0 
 
 
IV. II. Water Supply 
iv) Service Level, Hours 
This node is represented by the table below, which is itself the CPT and there is no need to carry 
out any complementary action. 
A_Service Level (hours per day) 
 
 Frecuencia Porcentaje Porcentaje válido Porcentaje acumulado 
Válido < 6 hours per day 17 4,2 4,2 4,2 
6 - 12 hours per day 90 22,1 22,2 26,4 
12 - 18 hours per day 52 12,8 12,8 39,2 
> 18 hours per day 247 60,7 60,8 100,0 
Total 406 99,8 100,0  
Perdidos DK 1 ,2   
Total 407 100,0   
 
The CPT would be represented as follows: 
 Service Level, Hours 
0 - 6 17 
6 - 12 90 
12 - 18 52 
18 - inf 247 
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v) Service Level, Days 
Same considerations are done as node “iv”. 
 
A_Service Level (days per week ) 
 
 Frecuencia Porcentaje Porcentaje válido Porcentaje acumulado 
Válido < 3 days per week 1 ,2 ,2 ,2 
3 - 4 days per week 9 2,2 2,2 2,5 
5 - 6 days per week 7 1,7 1,7 4,2 
All 7 days per week 390 95,8 95,8 100,0 
Total 407 100,0 100,0  
 
The CPT would be represented as follows: 
 Service Level, Days 
0 - 3 1 
3 - 5 9 
5 - 7 7 
7 - inf 390 
 
vi) Drinking-Water Source 
Same considerations are done as node “i”. 
A_Technology 
 
 Frecuencia Porcentaje Porcentaje válido 
Porcentaje 
acumulado 
Válido Gravity-fed piped system 28 6,9 6,9 6,9 
Borehole with mechanised 
pumping 
59 14,5 14,5 21,4 
Borehole with hand pump 46 11,3 11,3 32,7 
Protected dug well with hand 
pump 
17 4,2 4,2 36,9 
Protected dug well with 
windlass 
2 ,5 ,5 37,3 
Protected dug well with no hand 
pump/windlass 
18 4,4 4,4 41,8 
Protected spring 26 6,4 6,4 48,2 
Unprotected dug well with hand 
pump 
1 ,2 ,2 48,4 
Unprotected dug well with 
windlass 
3 ,7 ,7 49,1 
Unprotected dug well with no 
hand pump/windlass 
24 5,9 5,9 55,0 
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Unprotected spring 13 3,2 3,2 58,2 
Surface water (river, stream, 
dam, lake, etc.) 
170 41,8 41,8 100,0 
Total 407 100,0 100,0  
 
The CPT would be represented as follows: 
 Drinking-Water 
Source 
Gravity-fed piped system 28 
Borehole with mechanised pumping 59 
Borehole with hand pump 46 
Protected dug well with hand pump 17 
Protected dug well with windlass 2 
Protected dug well with no hand pump/windlass 18 
Protected spring 26 
Unprotected dug well with hand pump 1 
Unprotected dug well with windlass 3 
Unprotected dug well with no hand pump/windlass 24 
Unprotected spring 13 
Surface water (river, stream, dam, lake, etc.) 170 
 
vii) Improved Water-points 
From those drinking-water sources represented in node “vi”, this one assesses which of those 
technologies are considered and quantified as improved water-points. State “0” is given to 
unimproved water-points and state “1” to improved ones. 
The CPT (divided in three parts due to format issues) would be represented as follows: 
 Gravity-
fed piped 
system 
Borehole with 
mechanised 
pumping 
Borehole 
with hand 
pump 
Protected dug well 
with hand pump 
Protected dug well with 
windlass 
0 0 0 0 0 0 
1 1 1 1 1 1 
 
 Protected dug 
well with no hand 
pump/windlass 
Protected 
spring 
Unprotected 
dug well with 
hand pump 
Unprotected dug 
well with windlass 
Unprotected dug well 
with no hand 
pump/windlass 
0 0 0 1 1 1 
1 1 1 0 0 0 
 
 Unprotected 
spring 
Surface water 
(river, stream, 
dam, lake, etc.) 
0 1 1 
1 0 0 
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viii) Tariff Exemption 
Same considerations are done as node “i”. 
 
A_Tariff exemption? 
 
 Frecuencia Porcentaje Porcentaje válido Porcentaje acumulado 
Válido Yes, tariff exemption 60 14,7 46,9 46,9 
No tariff exemption 68 16,7 53,1 100,0 
Total 128 31,4 100,0  
Perdidos Not applicable 279 68,6   
Total 407 100,0   
 
The CPT would be represented as follows: 
 Tariff Exemption 
0 0.53 
1 0.47 
 
 
ix) Wealth Index 
This node is created by carrying out an assessment of several socio-economic characteristics 
using a proxy measure of wealth. This wealth index is computed with data from asset ownership 
and dwelling characteristics (Filmer and Pritchett 2001), and on the basis of these data 
households are stratified in quartiles according to their socio-economic status. 
The CPT would be represented as follows: 
 Wealth Index 
Poorest 0.25 
Poor 0.25 
Rich 0.25 
Richest 0.25 
 
x) Access, Income 
This node represents the access, in terms of affordability, to water. As data on amount spent for 
water is unlikely to be reliable, thinking that half of the population can access to water, when its 
cost is fair, is believed to be a comprehensive starting point. Then, the situation might get better 
or worse depending of that cost. 
The states “0” and “1” represent little and full accessibility respectively. 
The CPT would be represented as follows: 
 Expensive Fair Cheap 
0 0.80 0.50 0.20 
1 0.20 0.50 0.80 
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xi) Water Use Promotion 
This node aims to represent the existence or not of promotion of multiple use of water. As the 
real impact of the WaSH Programme couldn’t be assessed, it was opted to consider the values 
represented in the CPT. A sensitivity analysis was carried out in order to evaluate the impact of 
different values. As results didn’t show a remarkable difference, an intermediate scenario was 
chosen (between 50% of achievement and 100%). 
The CPT would be represented as follows: 
 No WaSH 
Programme 
WaSH 
Programme 
False 1 0.25 
True 0 0.75 
 
xii) Months per year with water 
This node is represented by the table below, which is itself the CPT and there is no need to carry 
out any complementary action. 
R_Months per year with water (Banded) 
 
 Frecuencia Porcentaje Porcentaje válido Porcentaje acumulado 
Válido Less than 6 months 22 5,4 5,4 5,4 
6 - 7 months 17 4,2 4,2 9,7 
8 - 9 months 33 8,1 8,2 17,8 
10 - 11 months 24 5,9 5,9 23,8 
Year-round waterpoint 308 75,7 76,2 100,0 
Total 404 99,3 100,0  
Perdidos Missing Data 3 ,7   
Total 407 100,0   
 
The CPT would be represented as follows: 
 Months per year with water 
0 - 6 22 
6 - 8 17 
8 - 10 33 
10 - 12 24 
12 - inf 308 
 
xiii) Seasonality 
This node pretends to differ among those water-points which offer water during the whole year 
and the ones that don’t. 
The CPT would be represented as follows: 
 0 - 6 6 - 8 8 - 10 10 - 12 12 - inf 
0 1 1 1 1 0 
1 0 0 0 0 1 
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xiv) Water Quality Surveillance 
This node aims to represent the existence or not of water quality surveillance and monitoring. 
Same considerations were done as node “xi”. 
The CPT would be represented as follows: 
 No WaSH 
Programme 
WaSH 
Programme 
0 0 0.25 
1 1 0.75 
 
 
IV. III. Hygiene 
xv) Educational Level 
This node takes into consideration the educational Level, based on a proxy of households head 
literacy (% of household heads with primary completed). 
The CPT would be represented as follows: 
 Educational Level 
0 0.66 
1 0.34 
 
 
IV. IV. Sanitation  
xvi) Sanitation Technology 
This node reflects the type of latrine employed by the users. 
According to the criteria of the WHO/UNICEF Joint Monitoring Programme, latrines can be 
classified into improved and unimproved facilities.  
Improved facilities include flush to a septic tank, flush to pit (latrine), Ventilated Improved Pit 
Latrine (VIP) and pit latrine with slab. 
Unimproved facilities can be consulted in Annexe II (Household questionnaire, section H1). 
SA_Type of latrine 
 
 Frecuencia Porcentaje Porcentaje válido Porcentaje acumulado 
Válido Improved 2376 47,0 47,0 47,0 
Not Improved 2674 53,0 53,0 100,0 
Total 5050 100,0 100,0  
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The CPT would be represented as follows: 
 Sanitation technology 
0 0.53 
1 0.47 
 
xvii) Shared Latrine / Open Defecation 
This node evaluates the way of the sanitation facilities are used. 
Sanitation facilities are classified as long as they are private (but not shared / public) and 
hygienically separate human faeces from human contact (WHO/UNICEF 2010). According to 
this, a shared facility or the absence of it is considered as unimproved. These situations are 
expressed as 0 and 0.5 respectively. 
SU_Sanitation facility, based on JMP 
 Frecuencia Porcentaje Porcentaje válido Porcentaje acumulado 
Válido Shared facility 1699 33,6 33,6 33,6 
Open defecation 2070 41,0 41,0 74,6 
Improved facility 1091 21,6 21,6 96,2 
Other unimproved 190 3,8 3,8 100,0 
Total 5050 100,0 100,0  
 
The CPT would be represented as follows: 
 Shared Latrine / Open 
Defecation 
0 2070 
0.5 1699 
1 1091 
 
xviii) Latrine Location 
This node represents those households which posses a sanitation facility inside the house or in 
the compound against those ones which don’t.  
SA_Latrine location 
 
 Frecuencia Porcentaje Porcentaje válido 
Porcentaje 
acumulado 
Válido Inside the house 50 1,0 1,7 1,7 
In the compound 2491 49,3 87,0 88,8 
In the neighbour's compound 118 2,3 4,1 92,9 
In a public place 204 4,0 7,1 100,0 
Total 2863 56,7 100,0  
Perdidos Missing data 2187 43,3   
Total 5050 100,0   
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The CPT would be represented as follows: 
 Latrine Location 
Outside the compound 0.11 
In the compound 0.87 
Inside the house 0.02 
 
